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Supplemental Figures, Tables, and Text

Supplemental Table S1. IMG/M-ER analysis of relative abundances of Firmicutes families in Metatranscriptome and
Metagenome, generated using output from “Radial Tree” function in IMG/M-ER.

Order, Family Metagenome | Metatranscriptome
Lactobacillales, Enterococcaceae 57.4 11.0
Lactobacillales, Carnobacteriaceae 29.3 36.7
Bacillales, Bacillaceae 3.47 12.4
Lactobacillales, Aerococcaceae 2.30 2.07
Others 2.06 6.56
Bacillales, Staphylococcaceae 1.39 4.96
Lactobacillales, Lactobacillaceae 1.15 8.21
Lactobacillales, Streptococcaceae 1.08 4.45
Clostridiales, Clostridiaceae 0.61 1.65
Clostridiales, Lachnospiraceae 0.51 4.54
Bacillales, Paenibacillaceae 0.31 3.00
Bacillales, Listeriaceae 0.27 2.38
Lactobacillales, Leuconostocaceae 0.18 2.12

Supplemental Table S2. 16S Results of cDNA shotgun metatranscriptome library processed through 16S (Uparse/Utax)
pipeline, and glommed at Family level of taxonomy. Taxonomy was called using the reference database, RDP (v15
representative set) and presented here in relative abundances.

Highest

% relative OTU
Family hits abundance confidence
Carnobacteriaceae 1657359 | 75.3 0.985
Enterococcaceae 475663 21.6 0.998
Bacillaceae 28845 1.31 0.751
Staphylococcaceae 24415 1.11 0.310
Lactobacillaceae 8097 0.37 0.393
Aerococcaceae 3138 0.14 0.338
Paenibacillaceae 1441 0.066 0.393
Streptococcaceae 469 0.021 0.338
Leuconostocaceae 369 0.017 0.054
Planococcaceae 177 0.0081 0.751
Hydrogenophilaceae 90 0.0041 0.476
Comamonadaceae 2 <0.001 0.906
Total 2200065 | 100




Supplemental Table S3. EMIRGE Results of 16S reconstructions
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BLAST Results
NormPrior=0.603305 Uncultured bacterium clone ncd337f06cl 94%ID to Marinilactibacillus
NormPrior=0.145716 Uncultured_bacterium 95%ID to Atopostipes
NormPrior=0.121438 Tetragenococcus halophilus
NormPrior=0.112952 Tetragenococcus muriaticus or osmophilus
NormPrior=0.012761 Bacillus pumilus
NormPrior=0.003228 Chloroplast

NormPrior=0.420824 Uncultured bacterium clone ncd537f06cl 94%ID to Marinilactibacillus
NormPrior=0.108745 Uncultured Atopostipes or Carnobacterioceae

MNormPrior=0.098852 24%ID to Tetragenococcus halophilus

NormPrior=0.083461 Either Loctobacillus or Uncultured related to Marinilactibacillus
NormPrior=0.069271 Tetragenococcus halophilus

NormPrior=0.052560 25%ID to Atopostipes

NormPrior=0.057796 Uncultured bacterium clone ncd337f06cl

NermPrior=0.031788 Tetragenococcus muriaticus

NermPrior=0.031144 Questionable maybe Uncultured bacterium similar to Bacillus Staphylococcus or Tetragenacoccus

NormPrior=0.012540 Tetragenococcus osmophilus ar muriaticus
NermPrior=0.006167 Uncultured bacterium clone ncd537f06cl

MNormPrior=0.004253 Bacillus sp. pumilus or safensis

NormPrior=0.003028 Bactierum 94%ID to Uncultured clone ncd1931c03c1 related to Marinilactibacillus

NormPrior=0.002964 94%ID to Uncultured bacterium clone ned537f06c1
NormPrior=0.002747 23%ID to Tetragenococcus halophilus
NormPrior=0.002157 Bacillus sp. aeraphilus xiamenensis or pumilus
NormPrior=0.002368 95%ID to Marinilactibacillus

NermPrior=0.001806 Enterococcus ar Vagoceccus sp.
NormPrior=0.003156 Uncultured Carnobacteriaceae possibly Atopostipes
NermPrior=0.001370 Tetragenococcus muriaticus

NormPrior=0.001218 Bacillus sp. pumilus or safensis
NormPrior=0.000957 Bacillus sp. pumilus or safensis
NormPrior=0.000458 96%ID to Bacillus sp.

NormPrior=0.000216 57%ID to Bacilllus sp.

NormPrior=0.000094 95%ID to Bacillus sp.

NermPrior=0.000060 99%ID to Bacilllus sp.



Supplemental Table S4. Functional Gene Content by COG from IMG/M-ER. This table was from combined individual table outputs using the “with COG” link from
“Metagenome Statistics” portion of the Genome Overview in IMG/M-ER.

Metagenome Metatranscriptome
COG Categories Gene count % of total (29802) |Gene count % of total (35627)
Amino acid transport and metabolism 2864 9.61 3192 8.96
Carbohydrate transport and metabolism 3016 10.1 4395 123
Cell cycle control, cell division, chromosome partitioning 434 1.46 459 1.29
Cell motility 358 1.20 194 0.54
Cell wall/membrane/envelope biogenesis 1664 5.58 1260 3.54
Chromatin structure and dynamics 4 0.01 1 0
Coenzyme transport and metabolism 1413 4.74 1446 4.06
Cytoskeleton 5 0.02 3 0.01
Defense mechanisms 853 2.86 755 212
Energy production and conversion 1584 5.32 4083 11.5
Extracellular structures 41 0.14 10 0.03
Function unknown 1491 5.00 1016 285
General function prediction only 2804 9.41 2596 7.29
Inorganicion transport and metabolism 1677 5.63 1852 5.20
Intracellular trafficking, secretion, and vesicular transport 268 0.90 334 0.94
Lipid transport and metabolism 1142 3.83 1129 317
Mobilome: prophages, transposons 485 1.63 231 0.65
Nucleotide transport and metabolism 811 272 697 1.96
Posttranslational modification, protein turnover, chapero 986 3.31 2275 6.39
Replication, recombination and repair 1495 5.02 2028 5.69
RNA processing and modification 3 0.01 0 0
Secondary metabolites biosynthesis, transport and catabd 767 2.57 1082 3.04
Signal transduction mechanisms 1372 4.60 1143 3.21
ranscription 2271 7.62 2122 5.96
ranslation, ribosomal structure and biogenesis 1994 6.69 3324 9.33
Notin COGs 38156 10373070

Supplemental Table S5. CARD and ICEBERG top hit coverages from the metagenome read mapping to reference databases

ICEBERG Database ID Avg Length Ref GC | Covered Covered Reads

fold percent bases mapped
ICEberg|329Tn60791GenBankiGU9515381462..28872 Uncultured | 111 28411 0.3824 | 12.6852 3604 12031
bacterium MID12 genomic sequence.




ICEbergl234[ICESsu(SC84)IGenBanklFM2520311872762..961926 | 101 89165 0.3684 | 11.0144 9821 37348
Streptococcus suis SC84 complete genome, strain SC84.

ICEbergl377IICESa2603/GenBanklAE00994811256680..1311028 | 18.4 | 54349 0.3835 | 9.7334 5290 4453
Streptococcus agalactiae 2603V/R, complete genome.

ICEberg|76/lICESde3396|GenBanklEU14204111..63668 15.9 | 63668 0.3814 | 13.4981 8594 4714
Streptococcus dysgalactiae subsp. equisimilis strain NS3396

integrative conjugative element ICESde3396, complete sequence.

ICEberg|326/Tn60871GenBank/HQ66384911..21169 Streptococcus | 14.3 21169 0.3823 | 15.1779 3213 1461
oralis strain F.MLS transposon Tn6087, complete sequence.

ICEberg|394ITn6098IGenBankICP00183412295682..2347036 8.380 | 51355 0.3499 | 18.5727 9538 2119
Lactococcus lactis subsp. lactis KF147, complete genome.

CARD Database ID

gblAF02881110-462I1ARO:3002875IdfrE [Enterococcus faecalis] 48.19 | 463 0.3909 | 91.5767 424 102
gblK0054410-663IAR0:3002672Icat86 [Bacillus pumilus] 9.709 | 663 0.3499 | 100 663 28




Supplemental Text A.
Bioinformatics 16S pipeline for metatranscriptomic data
Starting with raw reads called runl_F.fq, runl_R.fq, run2_F.fq, run2_R.fq

Trim adapter sequences and phiX reads using bbduk.sh

bbduk.sh in=runl_F.fq in2=runl_R.fq t=20 —Xmx50g ref=bbmap/resources/nextera.fa.gz,bbmap/resources/truseq.fa.gz outl=runl_F_filtered.fq out2=runl_R_filtered.fq
ktrim=r hdist=1 k=28 mink=12 minlength=60

bbduk.sh in=run2_F.fq in2=run2_R.fq t=20 —Xmx50g ref=bbmap/resources/nextera.fa.gz,bbmap/resources/truseq.fa.gz outl =run2_F_filtered.fq out2=run2_R_filtered.fq
ktrim=r hdist=1 k=28 mink=12 minlength=60

Filter PhiX sequences out using bbduk.sh

bbduk.sh in=runl_F_filtered.fq in2=runl_R_filtered.fq t=20 —Xmx50g ref=bbmap/resources/phix174_ill.ref.fa.gz outl=runl_F_trimfilt.fq out2=runl_R_trimfilt.fq
stats=runl_phixremovalstats.txt hdist=1 k=31

bbduk.sh in=run2_F_filtered.fq in2=run2_R_filtered.fq t=20 —Xmx50g ref=bbmap/resources/phix174_ill.ref.fa.gz outl=run2_F_trimfilt.fq out2=run2_R_trimfilt.fq
stats=runl_phixremovalstats.txt hdist=1 k=31

Trim 9 bases off 5” end (runl)

fastx_trimmer —i runl _F_trimfilt.fqg —f 9 —o runl _F_trimfilt_9bpremoved.fq
fastx_trimmer —i runl _R_trimfilt.fq —f 9 —o runl _R_trimfilt_9bpremoved.fq
Trim 10 bases off 5’ end (run2)

fastx_trimmer —i run2_F_trimfilt.fq —f 9 —o run2_F_trimfilt_9bpremoved.fq
fastx_trimmer —i run2_R_trimfilt.fq —f 9 —o run2_R_trimfilt_9bpremoved.fq

Quality filter using SICKLE 1.33
sickle -pe —f runl_F_trimfilt 9bpremoved.fq —r runl_R_trimfilt_9bpremoved.fq -o runl_F_trimfilt 9bpremoved_sickle.fq —p runl_R_trimfilt_9bpremoved_sickle.fq —t
sanger —s runl_sickle_singles.fq

Catenate both runs into single forward and reverse read files
cat runl_reads_F.fq run2_reads_F.fq > catenated_reads_F.fq
cat run2_reads_R.fq run2_reads_R.fq> catenated_reads_R.fq

Merge reads
usearch9.1 —fastq_mergepairs catenated_reads_F.fq —relabel @ -fastqout merged_1.fq

Filter using Usearch v7.0.1090
usearch?7 —fastq_filter merged_1.fq —fastq_maxee 1.0 —fastaout filtered_1.fa

split filtered file
head —n 6537796 filtered_1.fa > filtered_1_1.fa

Dereplicate
usearch9.1 —fastx_uniques filtered_1_1I.fa —fastaout uniques_1I.fa



Cluster sequences into OTUs
usearch9.1 —cluster_otus uniques.fa —minsize 2 —otus otus.fa —relabel Otu

Assign taxonomy using Utax
usearch9.1 —utax otus.fa —db rdp_v15_250ref.udb —strand both —utaxout utax_out_v9l.txt

Make OTU table
usearch9.1 —usearch_global merged_1I.fq —db otus.fa -otutabout otutab.txt —biomout otutab_1.biom

Add taxonomy to biom file
biom add-metadata —i otutab_I.biom —o otutab_t_tax.biom --observation-metadata-fp utax_out_v91.txt --observation-header OTUID,taxonomy --sc-separated taxonomy

Convert biom to .tsv file
biom convert —i otutab_1_tax.biom —o otutab_tax.txt --to-tsv --table-type="0OTU table” --header-key taxonomy



